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PACKAGING BAG 



BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a packaging bag, which is formed 
5 in the shape of pillow or envelope and is provided at its crease portion on 
the side of the packaging bag with a plurality of tearable portions through 
which the packaging bag can be opened. 

Description of the Related Art 

As a packaging bag for receiving oily food such as fried pastry, 
10 there has recently been used a packaging bag formed in the shape of pillow 
or envelope. The packaging bag has on its bask surface side a heat sealed 
portion formed by heat-sealing the opposite ends of a strip film. The 
packaging bag is filled with an inert gas such as nitrogen gas in the light of 
prevention of oxidation of contents received in the packaging bag. Such a 
15 packaging bag is required to have a high sealing strength, for example, a 
sealing strength of 3.5kg/ 15mm width (i.e., the sealed portion having a 
width of 15 mm can resist a peeling force of 3.5 kg) in order to ensure a 
high gas-barrier property. 

However, with such a high sealing strength, a strong force is 
20 required to unseal the packaging bag, thus making it impossible to cany 
out a smooth opening. Accordingly, there has been proposed to reduce 
the sealing strength to 1.2kg/ 15mm width. It is however hard to adjust 
properly the sealing strength upon manufacturing of the packaging bag 
with the result that the packaging bag having the desired sealing strength 
25 cannot be manufactured in a reliable manner. 
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In view of the fact that the smooth opening cannot be carried out 
in the above-described packaging bag having the heat-sealed portions, 
there has been proposed a packaging bag having on its upper and lower 
sealed portions zigzag notches, respectively. The zigzag notches serve as 
5 tearable portions from which the packaging bag can be torn to open the 
same. However, the sealed portions of such a kind of packaging bag have 
a relatively large thickness, and it is not easy to tear them even when the 
zigzag notches are formed thereon. Moreover, the packaging bag is torn 
in its longitudinal direction, and the contents received therein tend to be 
10 scattered when tearing the packaging bag. 

In addition, in case that the packaging bag receives oily food such 
as fried pastiy, decrease in an amount of the contents requires fingers to 
be stuck deeply into the packaging bag to pick the contents therefrom. As 
a result, oil adheres not only to the fingers, but also to the palm and back 
15 of the hand, thus giving a person an impleasant feeling. 

SUMMARY OF THE INVENTION 

An object of the present invention is therefore to provide a 
packaging bag, which has an excellent gas-barrier property and permits to 
be smoothly opened, and makes it possible to pick easily the contents 
20 received in the packaging bag without sticking a hand deeply therein, 
when an amount of the contents is decreased, thus preventing the hand 
from becoming unclean. 

In order to attain the aforementioned object, the packaging bag of 
the present invention comprises a tubular body obtained by joining 
25 opposite ends of a strip film comprising a lamination of at least one 
oriented film and at least one non-oriented film to each other so as to form 
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a longitudinal sealed portion, said tubular body having at opposite sides in 
a diametrical direction thereof crease portions, respectively, and said 
tubular body having at opposite edges in a longitudinal direction thereof 
lateral sealed portions, respectively, wherein: 
5 at least one of said crease portions has a first tearable zone in 

which said oriented film has perforations, which are covered with said 
non-oriented film, said first tearable zone being capable of being torn at 
longitudinal different positions; 

said longitudinal sealed portion is located on a back surface side 

10 of said packaging bag and has a second tearable zone in which said 
oriented film has perforations, which are covered with said non-oriented 
film, said second tearable zone being capable of being torn at longitudinal 
different positions; 

said second tearable zone has a length in a longitudinal direction 

15 of said packaging bag, which is identical with or longer than that of said 
first tearable zone; and 

an upper edge of said second tearable zone is located in a same 
level as or above an upper edge of said first tearable zone and a lower edge 
of said second tearable zone is located in a same level as or below a lower 

20 edge of said first tearable zone. 

According to the above-mentioned structure that each of the first 
and second tearable zones, the oriented film has perforations, which are 
covered with the non-oriented film, excellent properties such as steam 
penetration resistant property and gas-barrier property can be ensured. 
25 In addition, the packaging bag can be torn in a lateral direction thereof at 
different positions in the vertical (i.e., longitudinal) direction thereof. It is 
therefore possible to cut away a poition becoming useless from the 
packaging bag when an amount of the contents received therein is 



decreased, witii the result that it is unnecessary to stick a hand deeply 
into the packaging bag to pick the contents therefrom. Since the first and 
second tearable zones are formed on at least one of the opposite crease 
portions of the packaging bag and the longitudinal sealed portion located 
5 on the back surface side thereof, the tearing action for opening the 
packaging bag can be carried out smoothly and is not obstructed by the 
above-mentioned longitudinal sealed portion. 

According to the feature that the second tearable zone has a 
length in the longitudinal direction of the packaging bag, which is identical 
10 with or longer than that of the first tearable zone, even when the tearing 
C3 line curves upon opening the packaging bag, it can pass through the 
m second tearable zone formed on the back surface side of the packaging 
M bag. 

5 BRIEF DESCRIPTION OF THE DRAWINGS 

2 15 FIG. 1 is a back view illustrating a packaging bag of an 

embodiment of the present invention; 

^3 FIG. 2 is a perspective view illustrating the upper portion of the 

packaging bag of the present invention; 

FIG. 3 is a descriptive view illustrating a longitudinal sealed 
20 portion of the packaging bag of the present invention; 

FIG. 4 is a descriptive view illustrating a modification of the 
longitudinal sealed portion of the packaging bag of the present invention; 

FIG. 5 is a descriptive view illustrating another modification of the 
longitudinal sealed portion of the packaging bag of the present invention; 

25 FIG. 6 is a back view illustrating modifications of the first and 
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second tearable zones of the packaging bag of the present invention; 

FIG. 7 is a sectional view illustrating a fundamental layer 
structure of a packaging film for forming the first and second tearable 
zones of the packaging bag of the present invention; 

5 FIG. 8 is a sectional view illustrating a concrete layer structure of 

the packaging film for forming the first and second tearable zones of the 
packaging bag of the present invention; 

FIG. 9 is a schematic descriptive view illustrating an apparatus for 
forming the first and second tearable zones on the packaging film; and 

10 FIG. 10 is a plan view illustrating a strip film obtained by forming 

the first and second tearable zones on the packaging film. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Now, embodiments of a packaging bag of the present invention will 
be described in detail below with reference to the accompanying drawings. 

15 As shown in FIGS. 1 and 2, a packaging bag 1 of the present 

invention has a front surface 2 and a back surface 3 and is composed of a 
tubular body. The tubular body is obtained by joining the opposite ends 
of a strip film to each other through a heat sealing method so as to form a 
longitudinal sealed portion 6. The tubular body has at the opposite sides 

20 in the diametrical direction thereof crease portions so that the longitudinal 
sealed portion 6 is located on the back surface 3 of the packaging bag 1 . 
The formation of the packaging bag 1 is completed by heat- sealing the 
opposite edges in the longitudinal direction thereof, i.e., the upper and 
lower edges so as to form lateral sealed portions 4, 5, respectively. Such a 

25 kind of packaging bag, which is provided on its back surface with the 
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longitudinal sealed portion 6 is in general called the "pillow- type packaging 
bag''. One of the side edges (i.e., the crease portions) of the packaging bag 
1, there is formed the first tearable zone, which includes first tearable 
rough surface portions 7, 8 spaced apart from each other in the 
5 longitudinal (vertical) direction of the packaging bag 1 . 

The packaging bag 1 has on its back surface 3 marks of an arrow 
ml, m2 printed thereon in the vicinity of the first tearable rough surface 
portions 7, 8. The marks ml, m2 indicate the tearing position and 
direction for a user. More specifically, when the packaging bag 1 filled 

10 with contents and gas is initially opened, the first tearable rough surface 
portion 7, which is located at the upper portion of the packaging bag 1 and 
has the mark ml, is torn in the horizontal direction (i.e., in the lateral 
direction) of the packaging bag 1 to open the packaging bag 1 so that the 
contents can be picked therefrom. After picking a certain amount of the 

15 contents from the packaging bag 1 so that the level of the contents reaches 
the vicinity of the bottom of the packaging bag 1 , the other first tearable 
rough surface portion 8, which is located at the middle portion of the 
packaging bag 1 and has the mark m2 is torn in the horizontal direction of 
the packaging bag 1 so as to cut away a torn portion becoming useless 

20 from the packaging bag 1. The depth of the packaging bag 1 becomes 
smaller so as to permit the remaining contents to be picked easily from the 
packaging bag 1 , Even when the packaging bag 1 receives oily food such 
as fried pastry as the contents, it is possible to prevent a hand from 
becoming unclean with oil adhered on the inner surface of the packaging 

25 bag 1. In the vicinity of the mark ml, there may be added an indication 
""Please open here'', and in the vicinity of the mark m2, there may be added 
an indication "It can also be opened here". 

On the longitudinal sealed portion 6 located on the central portion 
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of the back surface 3 of the packaging bag 1, there is also formed the 
second tearable zone, which includes second tearable rough surface 
portions 9,10 corresponding to the first tearable rough surface portions 7, 
8 formed on the side edge (i.e., the crease portion) of the packaging bag 1, 
5 respectively. As shown in FIG. 3, the second tearable rough surface 
portions 9, 10 are formed on a folded portion of the longitudinal sealed 
portion 6, which has the longitudinal edge opposing against the tearing 
direction A in the first tearable rough surface portions 7, 8. More 
specifically, the second tearable rough surface portions 9, 10 are provided 

10 on the folded portion for forming the longitudinal sealed portion 6, which 
is fonned in the right-hand sheet portion 3b of the packaging bag 1, so 
that the cutting line cl to be formed on the left-hand sheet portion 3a from 
the first tearable rough surface portion 7 to extend horizontally can cross 
the second tearable rough surface portion 9 and the other cutting line (not 

15 shown) to be formed on the left-hand sheet portion 3a from the first 
tearable rough surface portion 8 to extend horizontally can cross the 
second tearable rough surface portion 10. Such a structure causes a 
smooth tearing action to be carried out. When the packaging bag 1 is 
designed so as to permit to carry out the tearing action in the tearing 

20 direction B as shown in FIG. 4 from the right-hand sheet portion 3b, the 
second tearable rough surface portions are formed on a folded portion 100 
of the left-hand sheet portion 3a, which forms the longitudinal sealed 
portion. 

The second tearable surface portions 9, 10 are formed on the 
25 folded portion for forming the longitudinal sealed portion 6 in which the 
longitudinal outer surface of the one edge of the strip film and the 
longitudinal outer surface of the other edge thereof are brought into 
contact to each other to join them with each other so as to form the 
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pillow-type packaging bag. The present invention is not limited to such a 
structure, and it can be applied to an envelope-type packaging bag, which 
has the longitudinal sealed portion in which the longitudinal outer surface 
of the one edge of the strip film and the longitudinal inner surface of the 
5 other edge thereof are brought into contact to each other to join them with 
each other. In this case, the second tearable rough surface portions are 
formed on the connecting portion ""e** of the one edge of the strip film in the 
direction perpendicular to the tearing direction B by a prescribed width 
^W^ as shown in FIG. 5. 

10 The tearing line CL as shown in FIG. 1 may curve upward or 

downward upon opening the packaging bag 1. Accordingly each of the 
second tearable rough surface portions 9, 10 located on the longitudinal 
sealed portion 6 on the back surface 3 of the packaging bag 1 has a length 
La in the longitudinal direction thereof, which is identical with or longer 

15 than the length Za of each of the first tearable rough surface portions 7, 8. 
In addition, the upper edge of each of the second tearable rough surface 
portions 9, 10 is located in the same level as or above the upper edge of the 
corresponding one of the first tearable rough surface portions 7, 8 and the 
lower edge of each of the second tearable rough surface portions 9, 10 is 

20 located in the same level as or below the lower edge of the corresponding 
one of the first tearable rough surface portions 7, 8. Even when the 
tearing line CL curves, it securely passes through the second tearable 
rough surface portion 9 (10) located on the longitudinal sealed portion of 
the back surface 3 of the packaging bag 1, thus permitting to cany out the 

25 smooth tearing action. 

As shown in FIG. 6, the first tearable rough surface portions on 
the side edge (i.e., the crease portion) of the packaging bag 1 may be 
formed as the single tearable rough surface portion 1 1 having a prescribed 
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length, and the second tearable rough surface portions on the longitudinal 
sealed portion of the back surface of the packaging bag 1 may be formed as 
the single tearable rough surface portion 12, In this case, the marks m3, 
m4 indicating the tearing position for a user are printed so as to be spaced 
5 apart from each other on the back surface 3 of the packaging bag 1 in the 
vicinity of the upper and lower edges of the first tearable rough surface 
portion 11. The second tearable rough surface portion 12 located on the 
longitudinal sealed portion 6 on the back surface 3 of the packaging bag 1 
has a length in the longitudinal direction thereof, which is identical with or 

10 longer than that of the first tearable rough surface portion 11. In addition, 
the upper edge of the second tearable rough surface portion 12 is located 
in the same level as or above the upper edge of the first tearable rough 
surface portion 1 1 and the lower edge of the second tearable rough surface 
portion 12 is located in the same level as or below the lower edge of the first 

15 tearable rough surface portion 1 1 . 

Incidentally, the first tearable rough surface portions separated 
into the upper and lower portions as shown in FIG. 1 may be provided on 
the left-hand side edge of the packaging bag, and the second tearable 
rough surface portion formed as the single portion extending vertically as 

20 shown in FIG. 6 may be provided on the longitudinal sealed portion of the 
back surface of the packaging bag. Further, the first tearable rough 
surface portion formed as the single portion extending vertically as shown 
in FIG. 6 may be provided on the left-hand side edge of the packaging bag, 
the second tearable rough surface portion formed as the single portion 

25 extending vertically as shown in FIG. 6 may be provided on the 
longitudinal sealed portion of the back surface of the packaging bag, and 
the other first tearable rough surface portions separated into the upper 
and lower portions, which are the same as shown in FIG. 1 may be 
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provided on the right-hand side edge of the packaging bag. In this case, 
the second tearable rough surface portion may be formed into the upper 
and lower portions as shown in FIG. 1. The jSrst and second tearable 
rough surface portions described above may be combined with each other 
5 in any manner. 

Each of the above-described first and second tearable rough 
surface portions has a fundamental film layer structure, which can be 
obtained by forming, with the use of for example a sandpaper roller, fine 
perforations 22, 22 -"22 on an oriented plastic film such as a biaxial 

10 oriented pol5^ropylene layer 20 for forming the outermost layer of the 
packaging bag, and then covering these perforations 22, 22 •••22 with a 
non-oriented plastic film such as a non-oriented polyethylene layer, as 
shown in FIG. 7. When an extmsion lamination method is applied, the 
non-oriented plastic partially enters the perforations 22, 22'"22 to form 

15 sealing plug portions 23, 23"*23, thus maintaining the excellent gas- 
barrier property. When a diy lamination method is applied, adhesive 
enters the perforations 22, 22 "•22 so as to improve the gas-barrier 
property. 

In a practical manner, a lamination is used as a strip film for 
20 forming the packaging bag, as shown in FIG. 8. More specifically, a 
biaxial oriented polypropylene (GPP) layer 30 serving as the outermost 
layer of the packaging bag is provided on its inner surface with a printing 
layer 36. A biaxial oriented polyester (VMPET) layer 32 is formed on the 
inner surface of the printing layer 36 through a low density polyethylene 
25 (PE) layer 31. The biaxial oriented polyester layer 32 has on its upper 
surface an aluminum layer 37 deposited thereon. The perforations 38, 38 
•••38 are formed on each of these three layers 30, 31, 32. There may exist 
a plurality of fine recesses on these three layers 30, 31, 32 together with 
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the above-mentioned perforations 38, 38 •••38. The formation process of 
perforations 38, 38 -"38 is carried out independently for each of these 
layers 30, 31, 32 in order to prevent the polyethylene layer 30 from being 
broken. After the completion of the formation of perforations 38, 38*-'38, 
5 these three layers 30, 31, 32 are subjected to a lamination process, while 
making registration of them. Then, a non-oriented polypropylene (CPP) 
layer 34 is foimed on the inner surface of the biaxial oriented polyester 
layer 32 through a low-density polypropylene (PE) layer 33. 

When the perforations are formed in the oriented film serving as 
10 the outermost layer of the packaging bag and these perforations are 
covered with the non-oriented film in this manner, it is possible to form the 
tearable rough surface portion having an excellent gas barrier property so 
as to permit to apply the tearable rough surface portion to the packaging 
bag, which is to be filled with gas such as nitrogen gas to carry out a 
15 smooth opening of the packaging bag. 

With respect to an apparatus for forming the perforations in the 
film the film is traveled by means of a driving roller 40 as shown in FIG. 
9. A sand roller 41 provided on its peripheral surface with sheets of 
sandpaper for forming the first and second tearable rough surface portions. 

20 The sand roller 4 1 is movable between an operating position in which the 
sand roller 4 1 is pressed against the driving roller 40 and a non-operating 
position in which the former 41 is apart from the latter 40. More 
specifically, the sand roller 4 1 is selectively located in one of the operation 
and non-operation positions for each of a prescribed travelling distance of 

25 the film caused by the driving roller 40. According to such an apparatus, 
it is possible to form the first tearable rough surface portions 13, 14 on the 
crease portion and the second tearable rough surface portion 12 on a 
longitudinal edge portion for forming the longitudinal sealed portion. 
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respectively. The sheets of sandpaper preferably have a grain size within 
the range of from #50 to #200, and more preferably a grain size of about 
#80. 

When the tearable rough surface portion is not formed on the 
5 entire longitudinal length, but is formed partially in the above-described 
embodiment of the present invention, it is possible to carry out a smooth 
opening of the packaging bag, while ensuring a high gas-barrier property. 
Incidentally, the tearable rough surface portion may be formed on the 
entire longitudinal length of the packaging bag. In this case, there 
10 requires no control of movement of the sand roller, leading to an easy 
operation. Such a tearable rough surface portion formed on the entire 
longitudinal length of the packaging bag may have marks, which indicate 
the tearing position and direction for a user. 

In the above-described embodiment of the present invention, the 
15 packaging bag has two marks indicating the tearing position and direction 
for the user for each of the first and second tearable zones. The 
packaging bag may have three or more marks for each of these zones. 

According to the packaging bag of the present invention as 
described in detail, it is possible to ensure an excellent gas-barrier 

20 property and to cut away a portion becoming useless from the packaging 
bag according as the contents received therein decreases so that they can 
easily be picked therefrom without bring a hand into contact with oil 
adhered on the inner surface of the packaging bag to make the hand 
unclean. The packaging bag can smoothly be torn in its lateral direction 

25 at different longitudinal positions, and the contents received in the 
packaging bag can therefore easily be picked therefrom even when the 
level of the contents reaches the vicinity of the bottom of the packaging 



-12- 



bag. 



a 

a 
in 

C3 

ru 

%Q 
^0 



WHAT IS CLAIMED IS: 



1. A packaging bag, which comprises a tubular body obtained by 
joining opposite ends of a strip film comprising a lamination of at least 
one oriented film and at least one non-oriented film to each other so as to 
form a longitudinal sealed portion, said tubular body having at opposite 

5 sides in a diametrical direction thereof crease portions, respectively, and 
said tubular body having at opposite edges in a longitudinal direction 
thereof lateral sealed portions, respectively, wherein: 

at least one of said crease portions has a first tearable zone in 
which said oriented film has perforations, which are covered with said 
10 non-oriented film, said first tearable zone being capable of being torn at 
longitudinal different positions; 

said longitudinal sealed portion is located on a back surface side 
of said packaging bag and has a second tearable zone in which said 
oriented film has perforations, which are covered with said non-oriented 
15 film, said second tearable zone being capable of being torn at 
longitudinal different positions; 

said second tearable zone has a length in a longitudinal direction 
of said packaging bag, which is identical with or longer than that of said 
first tearable zone; and 
20 an upper edge of said second tearable zone is located in a same 

level as or above an upper edge of said first tearable zone and a lower 
edge of said second tearable zone is located in a same level as or below a 
lower edge of said first tearable zone. 

2. The packaging bag as claimed in Claim 1, wherein: 

said first tearable zone includes a plurality of first tearable rough 
surface portions spaced apart from each other; 
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said second tearable zone includes a plurality of second tearable 
5 rough surface portions spaced apart from each other so as to correspond 
to said plurality of first tearable rough surface portions, respectively; 
and 

an upper edge of each of said plurality of second tearable rough 
surface portions is located in a sarae level as or above an upper edge of a 
10 corresponding one of said plurality of first tearable rough surface 
portions and a lower edge of each of said plurality of second tearable 
rough surface portions is located in a same level as or below a lower edge 
of a corresponding one of said plurality of first tearable rough surface 
portions. 

3. The packaging bag as claimed in Claim 1, wherein: 

said first tearable zone includes a plurality of first tearable rough 
surface portions spaced apart from each other; 

said second tearable zone includes a single second tearable rough 
5 surface portions; and 

an upper edge of said single second tearable rough surface portion 
is located in a same level as or above an upper edge of an uppermost one 
of said plurality of first tearable rough surface portions and a lower edge 
of said single second tearable rough surface portion is located in a same 
10 level as or below a lower edge of a lowermost one of said plurality of first 
tearable rough surface portions. 

4. The packaging bag as claimed in Claim 1, wherein: 

said first tearable zone has at least one mark indicating a tearing 
direction. 

5. The packaging bag as claimed in Claim 1, wherein: 

said perforations in said oriented film are formed by means of a 
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sheet of sandpaper. 

6. The packaging bag as claimed in Claim 1, wherein: 

said packaging bag is formed in a shape of a pillow so that said 
longitudinal sealed portion has a folded portion extending therealong, 
said folded portion having a longitudinal edge opposing against a tearing 
5 direction in said first tearable zone; and 

said second tearable zone is formed on said folded portion. 

7. The packaging bag as claimed in Claim 1, wherein: 

said packaging bag is formed in a shape of an envelope so that 
said opposite ends of said strip film forming said longitudinal sealed 
portion face in opposite directions to each other, one of said opposite 
5 ends of said strip film having a longitudinal edge opposing against a 
tearing direction in said first tearable zone; and 

said second tearable zone is formed on said one of said opposite 
ends of said strip film. 

8. The packaging bag as claimed in Claim 1, wherein: 

said first tearable zone and said second tearable zone are formed 
over an entire longitudinal length of said packaging bag. 
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5 ABSTRACT OF THE DISCLOSURE 

A packaging bag comprises a tubular body obtained by joining 
opposite ends of a strip film comprising a lamination of oriented and 
non-oriented films to each other so as to form a longitudinal sealed portion. 
The tubular body has at opposite sides in its diametrical direction crease 
10 portions, respectively, and has at opposite edges in its longitudinal 
direction lateral sealed portions, respectively. The crease portion has the 
first tearable zone, which can be torn at longitudinal different positions. 
The longitudinal sealed portion is located on the back surface side of the 
bag and has the second tearable zone, which can be torn at longitudinal 
C3 15 different positions. The second tearable zone has a length identical with 
[y or longer than that of the first tearable zone. The upper edge of the 

lI second tearable zone is located in the same level as or above the upper 
edge of the first tearable zone and the lower edge of the former is located in 
the same level as or below the lower edge of the latter. 
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jeopardize the validity of the application or any patent issued thereon. 

3 Typewritten FuD Name 

of Sole or First Inventor Yoshijx MOT^I 

Given Name Middle Initial Family Name 



*4 Inventor's Signature 
'5 Date of Signature 



April 7^ 1999 

Month Day Year 



6 Residence Chiyoda-ku Tokyo- to Japan 

.Chy Sute or Province Country 

7 Cidzenship Japanese 

8 Post Office Address c/o Hosokawa Yoko Co., Ltd. 

( Insert complete mailing j . , , . , ^ 

address, including country ) \ No. 11-5 Niban-cho, Chiyoda-ku, Tokyo- to, Japan 

•This form may be executed only when attached to the spediication (including claims) at the end thereof if Box a. is 
checked. 

••Note to Inventor Please sign name on line 4 exactly as it appears in line 3 and insert the actual date of signing on 
line 5. 

IF THERE IS MORE THAN ONE INVENTOR USE PAGE 2 AND PLACE AN "X" HERE B 



PAGE 2 OF U.S.A. DECLARATION FORM 
(Discard this page in a sole inventor application) 



3 Typewritten Full Name of 



Second Joint Inventor (if any) 



Shiqeyuki 



OSHIMA 



Given Name 



Middle Initial 



Family Name 



*4 
•5 

"6 

*7 

8 



Inventor's Signature 
Date of Signature 

Residence 



Chiyoda-ku 



April 



26, 



Month 

Tokyo- to 



Day 



Japan 



City 



Citizenship Japanese 



Post Office Address 

(Insert complete maiHn% 
address, including country) 



3 Typewritten Full Name of 



Third Joint Inventor (if any) 



State or Province 



Country 



c/o Hosokawa Yoko Co., Ltd, 



1999 



Year 



No. 11-5 Niban-cho, Ghiyoda-ku, Tokyo- to, Japan 



Given Name 



Middle Initial 



Family Name 



M 

*7 

8 



Inventor's Signature 
Date of Signature 

Residence 



City 



Citizenship 



Post Office Address 
(Insert complete mailing 
address^ including country) 



Typewritten Full Name of 

Fourth Joint Inventor ( if any ) 



Month 



Day 



Year 



State or Province 



Country 



Given Name 



Middle Initial 



Family Name 



*4 

*6 

8 



Inventor's Signature 
Date of Signature 

Residence 



City 



Citizenship 



Post Office Address 

( Insert complete mailing 
address^ including country) 



Typewritten Full Name of 

Fifth Joint Inventor (if any) 



Month 



Day 



Year 



State or Province 



Country 



Given Name 



Middle Initial 



Family Name 



^4 

*5 

*7 

8 



Inventor's Signature 
Date of Signature 

Residence 



City 



Citizenship 



Post Office Address 
( Insert complete mailing 
address, including country) 



Month 



Day 



Year 



State or Province 



Country 



* Note to Inventors: Please sign name on line 4 exactly as it aopears in line 3 and insert the actual date of signing on 
line 5, 

This form may be executed only when attached to the first page of the Declaration and Power of Attorney form and 
the specification (including claims) of the application to which it pertains. 



